
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



CRITICISMS AND DISCUSSIONS. 613 

necessary to find a series which will permit the two sets of La 
Hirian primaries to be each divided into three groups of numbers 
having a common summation, as exemplified in the arithmetical 

series 1, 2, 3, 4 81. In this series the two sets of La Hirian 

primaries are 

123456789 
9 18 27 36 45 54 63 72 

and the above may be rearranged in three groups as follows: 



1 5 9 


3 4 8 


2 6 7 


36 72 


18 27 63 


9 45 54 



in which each triplet in the upper line sums 15 and each triplet in 
the lower line sums 108. The difficulty of finding a 9 2 series of prime 
numbers that will meet the above conditions appears to be insur- 
mountable. 

The writer believes the squares in this paper to be of the 
lowest possible summations, but no claim to that effect is made 
except in the case of the 4 2 , though it is probable that 5 2 and 7 2 
are also of minimum summation. 

It is hoped that some student of magic squares may be able 
before long to make a pandiagonal square of the 9th order with 
prime numbers. 

Charles D. Shuldham. 

Wyoming N. J. 



PANELED MAGIC SQUARES.* 

These squares are made with a central magic square having one 
or more panels or borders of figures, so arranged that each enlarge- 
ment forms another magic square. 

Paneled magic squares may be either "perfect" or "imperfect," 
the former being those in which all intermediate squares are magic, 
and the latter those wherein one or more of the intermediate squares 
are not magic. 

These two varieties are constructed by different rules. The 
"perfect" squares are formed entirely of couplets, with the exception 
of the center cells of odd squares, and the inner 4 2 of even squares, 

* Diagrams by Mr. H. A. Sayles, Schenectady, N. Y. 
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while "imperfect" squares may be made with couplets, triplets, 
quadruplets, etc. 

Only perfect paneled squares will be considered in this article 
and these will be divided into two classes wherein n is respectively 
odd and even. Furthermore, only prime numbers will be used in 
their construction. 



PANELED MAGIC SQUARES IN WHICH n IS ODD. 
In constructing squares of this class of all orders, it is necessary 



to find 



4 + 8 + 12 + 2(n-l) 



couplets, each summing twice a certain prime number which must 
occupy the center cell of the square. The prime numbers forming 
these couplets must also contain a 3 2 series answering to the follow- 
ing formula: 

a a + b a + 2b 

a + c a + b + c a + 2b + c 

a + 2c a + b + 2c a + 2b + 2c 

After the 3 2 is made from this series the remaining couplets 
must then be arranged in magic order. 

Paneled Magic Square of the 5th Order. 

It is obvious that this is the smallest possible paneled square, 
and it must be formed of a magic 3 2 which is part of and entirely 
enclosed in a magic 5 2 . Twelve couplets must be used in its con- 
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Fig. 1. 

struction, each couplet summing twice the prime number which is 
to occupy the center cell. Twelve such couplets can be found, each 
summing 466, but as 3 is one of the constituent numbers, it can 
be easily proved by analysis of the congruences (mod. 3) that it is 
impossible to make a magic square with these numbers. In the next 
higher available series, each couplet sums 502, and a paneled magic 
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square made with these couplets is shown in Fig. 1. In the 5 2 , S =■ 
1255 and in the 3 2 , S = 753. 

Paneled Magic Square of the "jth Order. 

For this square a series of 24 couplets is required, and 617 x 2 = 
1234 is the lowest number which will permit this series of couplets. 
This series, however, contains a 3 and is therefore inadmissible. 
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Fig. 2. 

The next series sums 641 x 2 = 1282, and Fig. 2 shows a 7 2 which 
has been made with these couplets, the different summations being, 
7* = 4487, 5 2 = 3205 and 3 2 = 1923. 

Paneled Magic Square of the 9th Order. 

This square demands 40 couplets, each summing twice the 
prime number which must occupy the center cell. Two sets of 40 
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Fig. 3. 

couplets can be found summing 2554 and 2722 respectively, but as 
each series contains a 3, neither is admissible. There are 41 couplets 
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summing 2734, one of which contains a 3, and a paneled magic 
square constructed from the remaining 40 couplets is shown in 
Fig. 3. 

The 3 2 sums 4101, the 5 2 6835, the 7 2 9569 and the 9 2 12303, 
respectively. 

PANELED MAGIC SQUARES IN WHICH n IS EVEN. 

To construct these squares 

10+14+18 + 2(w-l) 

couplets are required. These couplets need not sum twice a prime 
number as in squares where n is odd. The panels are made as in 
the odd squares and the inner 4 2 is formed from such primes as 
remain over. The summation of the inner 4 2 must be twice that 
of the couplets. 

Paneled Magic Square of the 6th Order. 

Ten couplets are required to construct this square. Eleven 
couplets of prime numbers may be selected summing 144, but a 4 2 
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Fig. 4. 

summing 288 has not yet been found, and it is doubtful if it can be 
made from the series of prime numbers remaining after the outside 
panel is finished. The next lowest summation for a series of ten 
couplets is 150, and a square constructed with these couplets is shown 
in Fig. 4, wherein the 6 2 has S = 450 and the 4 2 has S = 300. 

Paneled Magic Square of the 8th Order. 

Twenty-four couplets are necessary for this square, and these 
can be found summing 330, but they do not appear to contain a 4 2 
series. The lowest possible summation for these couplets containing 
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a 4 2 series is 390, and the square made with them is shown in Fig. 5, 
wherein the 8 2 sums 1560, the 6 2 1170, and the 4 2 780. 

Paneled Magic Square of the 10th Order. 
Forty-two couplets are needed for this square, and the lowest 
possible summation for same is found to be 660. Fig. 6 shows a 
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Fig. 5. 
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Fig. 6. 

square made with these couplets, the various summations being, 
10 2 = 3300, 8 2 = 2640, 6 2 = 1980 and 4 2 = 1320. 

It will be seen that this brief paper covers all orders of paneled 
magic squares made with prime numbers up to the 10th order in- 
clusive, and it is believed that all these squares show the lowest 
possible summations. 

Wyoming, N. J. Chas. D. Shuldham. 



